Abstract Compared to other leisure time activities, the effect of arts attendance on happiness has received less attention and studies of related topics have produced mixed results, identifying either no effect or very small effects. We investigate this issue using a large (N = 7753) sample from the UK. In contrast to earlier studies, quantile regression is used to allow the relationship between arts attendance and other controls and happiness to vary across different levels of happiness. The relationship found in prior studies is confirmed, but the quantile regression results show that the nature of the relationship varies across the distribution of the happiness variable. A significant relationship is found at the lower quartile, and a moderate relationship (significant at the 10% level) is found at the median level.
Introduction
Interest in happiness in economics arguably dates back to Francis Edgeworth's description of a hedonimeter to measure pleasure as a form of utility (Edgeworth 1881; Colander 2007) . Recently, happiness has gained increased importance in both psychology and economics (e.g. Diener 2000; Di Tella and MacCulloch 2006; Frey and Stutzer 2002) and in terms of impact on public policy (as elucidated by, e.g., Layard 2007 ). This research has aimed both to increase understanding of the influences on happiness at the individual level and to develop measures of welfare at national level that go beyond the purely economic (such as GDP). As a result of this, questions on happiness have started to appear more widely on national, international and government surveys (for example, the European Social Survey and the Understanding Society and Taking Part surveys commissioned by the UK government) and in official statistics. Much research effort has gone into exploring how individual differences in psychological variables, economic situation (such as income and employment status) and personal situation (such as marital status) relate to happiness. For reviews see, e.g., Diener and Seligman (2004) and Dolan et al. (2008) or the collection of studies assembled by van Praag and Ferrer-i-Carbonell (2004) .
Consumption patterns, and in particular hedonic consumption, also appear to have an influence. Van Boven (2005) argues that investing discretionary resources (such as income and time) in life experiences has a greater impact on happiness than an equal investment in material possessions; this argument is echoed in more recent studies in consumer psychology (e.g. Aaker et al. 2011; Dunn et al. 2011 and Gilovich et al. 2015) .
This paper addresses the effect of attendance at arts events on reported happiness, building on previous studies by inter alia Michalos (2005) , Ateca-Amestoy et al. (2008) , Michalos and Kahkle (2010) and Wheatley and Bickerton (2017) . The key contribution of the paper though is to re-investigate relationship between arts and happiness using quantile regression. In doing so the paper draws on findings by Binder and Coad (2011) which illustrate that the effects of predictors of happiness vary when evaluated at the different percentiles of the happiness distribution.
Happiness and leisure
Arguably, leisure activities are archetypal experience generating activities. In an early study which approached the topic from a psychological standpoint, Hills and Argyle (1998) suggest that leisure activities are undertaken voluntarily for enjoyment and that enjoyment is generated by positive moods or affect. AtecaAmestoy (2011) suggests a definition of leisure as identifiable activities, occurring at given times, which produce pleasant experiences for those taking part. Caldwell (2001) argues that pleasurable experiences are sought when attending arts performances, so a relationship between leisure participation and happiness might be expected. However, there are conflicting findings regarding the impact of leisure pursuits on happiness. Hills and Argyle (1998) found that, out of sport and exercise, listening to music, church-going and watching TV soap operas, only sport and exercise was associated with an increase in happiness (when the Oxford Happiness Inventory is used to measure happiness). However, all of the leisure activities examined were found to have a positive impact on mood. That this did not seem to translate to increased happiness may, as Hills and Argyle (1998) note, be attributed to the breadth of the happiness measure used.
A relationship between sports and exercise and happiness has also been found in more recent studies which employ different measures of happiness. Rasciute and Downward (2010) , Rasciute (2011), Huang and Humphreys (2012) and Dolan et al. (2014) drew similar conclusions regarding sport and exercise. When other factors are controlled for, participation in sports is found to be a predictor of happiness and (less surprisingly) of general health, which is itself a predictor of happiness. Hence for sports and exercise, the effect is likely to be (partially) mediated via the effect on health. Wheatley and Bickerton (2017) also found evidence that both moderate and mild intensity sport were associated with satisfaction with life; however, they only had an effect on happiness at higher frequencies of engagement (three times a week or more).
Counter-intuitively, not all leisure activities are associated with increased happiness. Frey, Benesch and Stutzer (2007) find a negative effect of television viewing on happiness-heavy TV viewers report lower life satisfaction, and this is particularly the case where the opportunity cost of time is high. As Bruni and Stanca (2008) show, happiness is positively affected by relational (social) activity. However, time spent watching television crowds out other relational activities which may reduce happiness indirectly. Conversely, allocating time to (out of home) leisure or arts events with other people or events which allow for social interaction may increase happiness.
Happiness and arts
The effects of arts attendance (as opposed to leisure activities more broadly) on happiness and related constructs such as health have been investigated. There is some evidence of a relationship between arts and longevity (e.g. Bygren et al. 1996) and between arts and health (e.g. Cohen 2009; Daykin et al. 2008) . McCarthy et al. (2004) review the evidence on the benefits of the arts (community benefits, economic benefits, cognitive benefits and intrinsic benefits) and argue that compared to the others, intrinsic benefits such as captivation, expanded capacity for empathy and the creation of social bonds, had been largely overlooked. However, it is these intrinsic benefits which would seem to most closely relate to happiness. Michalos (2005) investigated the relationship between leisure activities and life satisfaction measures, finding that arts had a very limited effect on subjective wellbeing, increasing the explanatory power of a regression by a single percentage point. However, this was based on a sample who were already positively disposed towards the arts. More recently, Michalos and Kahlke (2010) found an association between theatre and life satisfaction and a weak association between frequency of engagement with arts and satisfaction with quality of life. Grossi et al. (2012) found a strong association between cultural access and psychological well-being in an Italian sample. Along with cultural access, well-being was associated with being male and being healthy in their artificial neural network results. However, their results are based on the upper and lower tertiles of the well-being variable only. Ateca-Amestoy et al. (2008) investigate satisfaction with leisure (as a predictor of overall happiness) and conclude that social variables have a greater effect on satisfaction than economic ones do. In particular, they found that contact with known people was associated with increased leisure satisfaction, whilst the presence of children in the household decreased it. A detailed overview of leisure satisfaction and well-being is given by Ateca-Amestoy (2011). Zhong and Mitchell (2010) investigate the impact of leisure consumption on subjective well-being, satisfaction with social life and satisfaction with use of leisure time using data from the British Household Panel Survey. They found leisure consumption, measured by average monthly expenditure on leisure activities, to be a significant predictor of subjective well-being. However, when measures of satisfaction with leisure and with social life were included in their model, leisure expenditure became non-significant. This seems to imply that the benefit of hedonic or leisure consumption is associated with its reinforcing effect on social life.
More recently, Wheatley and Bickerton (2017) investigated the relationship between engaging in arts and sports and four well-being measures: happiness, satisfaction with life, satisfaction with the amount of leisure and job satisfaction. In particular, they found that higher frequency of attendance at arts events was associated with greater happiness; the 'at least once a week' and 'limited weekly but at least monthly' dummy variables had significant coefficients. Furthermore, attendance at arts events at all levels of frequency except weekly seem have a significant effect on life satisfaction. Participation (as opposed to attendance) in arts activities had a significant effect to on life satisfaction only at higher frequencies and no significant effect on happiness.
Most studies have employed survey-based measures of happiness and recalled attendance at arts performances. Bryson and MacKerron (2017) adopted a different approach, experience sampling (discussed in Sect. 2.2 below), to identify the relationship between 39 activities including attending theatre, dance or concert performances, going to exhibitions or museums and happiness. This method allows them to capture data closer to the time of the experience, thus reducing recall bias. Their results suggest that arts activities are strongly, positively related to happiness and have a stronger effect than all other activities included except one (intimacy with a romantic partner). Work, the focus of their study, however, was ranked lower than any of the other activities except for being sick in bed. However, as Bryson and MacKerron (2017) note, their sample is not representative of the UK population. However, although the magnitude of the effects may change, it seems unlikely that the results would be overturned if a more representative sample had been employed.
Measuring happiness
There are a number of approaches to measuring happiness. Survey measures include using direct questions at the aggregate level and at a disaggregated level. At the aggregate level, direct (often single) questions are used to capture respondents' evaluations of their well-being, positive emotional experiences and negative experiences. Such measures have also been disaggregated into different domains of life satisfaction, for example satisfaction with leisure, with level of income and with work life. Whilst there are inherent biases in any self-report measure, there is evidence to suggest that such measures do capture meaningful data. For example, Oswald and Wu (2010) found a significant, moderately strong correlation (r = 0.6) between objective and subjective measures of happiness in US data.
An alternative approach which largely avoids issues of judgement and recall is experience sampling which collects data on reported feelings at selected times during a day. Participants report their activities and feelings when prompted by the data collection instrument (e.g. a smartphone app). However, as note, it is difficult to implement in large surveys. The day reconstruction method (DRM) combines elements of both diary studies and experience sampling to capture recalled emotions (see . The development and robustness of these different measures and approaches are discussed by Helliwell and Wang (2012) .
The importance attached to capturing happiness data is reflected in the establishment of measurement guidelines for surveys, such as those published by the OECD (2013). These advocate the use of a measure of life evaluation supplemented by a series of affect (emotion) questions and a question about life purpose. These are similar to the set of four core questions to measure happiness developed by the UK Office for National Statistics: a life satisfaction question, a life purpose question and two affect questions.
Modelling happiness
Ferrer-i- Carbonell and Frijters (2004) note that different disciplines have tended to adopt different approaches to estimating model parameters; psychological studies have predominantly (but not exclusively) adopted OLS whilst economic studies have tended to adopt ordinal regression. The decision in part rests on whether happiness is viewed as a cardinal or an ordinal variable, but is also influenced by the nature of the measurement scale used capture happiness. For example, the UK Understanding Society survey used by Wheatley and Bickerton (2017) measures happiness on a four-point scale, whilst the UK Taking Part survey employs a 10-point scale. Studies which report both types of regression tend to show few differences in the relationships identified (Ferrer-i-Carbonell and Frijters 2004; Powdthavee 2015) .
To date, standard linear and ordinal regression techniques have largely (but not exclusively) been used to identify relationships between happiness and other variables. However, such methods may not tell the whole story. As Binder and Coad (2011) note, methods such as OLS average over the whole distribution of the dependent variable; in other words, they identify average effects. In contrast, quantile regression allows researchers to investigate whether and how the relationship between dependent and independent variables differs for different values of the dependent variable. When quantile regression was employed to estimate a model to explain the variation in happiness, Binder and Coad (2011) found that the effects of variables which have been consistently found to be associated with happiness differ across quantiles. In particular, the importance of income and health decreases in the upper quantiles of happiness, whilst education was found to have a positive association at lower quantiles but negative at the higher quantiles. This suggests that standard OLS results do not fully capture or explain the relationship between happiness and its proposed predictors-a small regression coefficient might arise from the averaging of larger but opposite underlying relationships. The current study investigates whether such differences arise in the effect of arts attendance on happiness, when factors such as age, marital status, employment status, health and region are controlled for.
Data and method
The data for the study were obtained from the 2012-2013 wave of the Taking Part survey commissioned by the UK government and undertaken by TNS-BMRB, a market research agency (Department for Culture, Media and Sport 2013). The survey was designed to produce a representative sample of the UK population aged 16 and over. Approximately half of the respondents were interviewed in the previous wave of the survey, with the other half selected from the Postal Address File (which lists every residential postal address in the UK). The data were collected by computer aided personal interviewing (for details of the sample design see TNS-BMRB 2012).
Happiness was measured on a 10-point (1 = very unhappy, 10 = very happy) single-item scale which asked 'Taking all things together, how happy would you say you are?'. This is a standard question employed on some UK government surveys and also the European Social Survey. There is a long-established debate over the relative merits of single-item scales against multi-item scales to measure phenomena which are not directly observable (e.g. Gardner et al. 1998; Diamantopolos et al. 2012) . However, similar single-item happiness scales have been used on the General Social Survey in the USA and the World Values Survey and have been found to demonstrate both convergent and divergent validity (e.g. AbdelKhalek 2006).
Arts attendance was measured in two different ways. The survey asked whether respondents had attended any of 21 arts events in the past 12 months (see Table 5 in the Appendix for the full list). From this, the number of events attended was calculated and transformed into four dummy variables: attended 1, attended 2, attended 3 attended 4 or more with attended none as the base category. Hence, it is the effect of arts in general that is tested for here, rather than the effect of attendance at particular types of arts. A frequency of attendance measure was also derived from the survey identifying those respondents who had attended at least one art form at least once a month (a similar frequency measure is used by Dolan et al. 2014 , to capture the effect of exercise on happiness).
Information on the respondents' age, general health, marital status, sex, employment status and region of the country was also extracted from the Taking Part data. General health was measured on a single-item six-point scale, ranging from very bad (1) to very good (6). Employment status was measured using a series of dummy variables denoting that the respondent was a student, looking after the family or the home, sick or injured or retired, with full-time employment as the base category. Although the survey included an income question, a large proportion of respondents chose not to answer. Furthermore, it can be inferred by cross-tabulating responses and non-response to the income question and measures of social status in the survey that the majority of missing responses are from higher-income respondents. Respondents' marital status was defined according to five categories (single, married, separated and divorced with widowed as the base category). Region of the country (North, Midlands, South and East, with London as the base category) was also extracted from the survey data set to capture potential variations in happiness across regions. Such spatial effects have been identified before; Piper (2015) identified a happiness penalty to living in European capital cities compared to other regions.
Analysis of the data was undertaken in two stages. First, the relationships between happiness and the independent variables arts attendance and the control variables were estimated using OLS. Here, OLS is used for easier comparison with the estimates obtained in the second stage of analysis using quantile regression. An equivalent approach if ordinal regression is used would be to test the assumption of parallel lines, also known as the proportional odds assumption (see e.g. Long 1997) . If the assumption does not hold, then it implies that the effects of independent variables on the outcome variable vary with the level of the dependent variable. If that were the case, a multinomial logit or probit model could be used or a generalized ordered logit (see e.g. Williams 2016) as a more parsimonious alternative.
OLS estimates the average effect of the explanatory variables. As Mosteller and Tukey (1977) put it: '…regression often gives a rather incomplete picture. Just as the mean gives an incomplete picture of a single distribution, so the regression curve gives a correspondingly incomplete picture for a set of distributions. ' (p.266) . The quantile regression model introduced by Koenker and Bassett (1978) allows these different relationships to be identified by allowing the regression coefficients to vary at different quantiles of the dependent variable (conditional on the independent variables); for overviews of the quantile regression approach see, e.g., Koenker and Hallock (2001) or Angrist and Pischke (2009) .
The extent to which the association between happiness and demographic and arts attendance measures differs for high and low levels of happiness could be assessed by splitting the sample and estimating two (or more) separate regressions. This has two disadvantages, however. First it reduces the number of observations available to estimate each model. Second, it requires an arbitrary decision regarding the boundary between high and low happiness. Quantile regression by contrast allows the full data set to be used and specify a number of points across the range of the dependent variable at which to estimate the regression coefficients. It should be noted that irrespective of whether OLS or quantile regression is used, cross-section regressions will only identify associations, rather than causal relationships. Hence, the objective here (as with the majority of studies on this subject) is to identify descriptive associations between variables.
Results
Descriptive statistics for the sample are given in Table 1 . As is frequently found (e.g. Diener and Diener 1996) , the happiness variable is skewed towards the extremely happy end of the scale. The mean is 7.8, and the mode is 8 on a 1-10 scale. A total of 65.9% of respondents placed themselves at 8 or higher on the scale. J Cult Econ (2018) 42:271-286 277 The variables listed in Table 1 are used as independent variables to explain the variation in happiness. Standard OLS results are reported in Table 2 .
In model 1, the number of types of arts attended is used to measure arts attendance and in model 2 arts attendance is measured via frequency. Both models 1 and 2 reached statistical significance: F (23,7710) = 66.67, p \ 0.001, R 2 = 0.17 and F (20, 7734) = 78.18, p \ 0.001, R 2 = 0.168, respectively. Attending only one type of arts event does not influence happiness (the estimated coefficient is not significant). However, attending two, three and four or more types of arts events is significantly associated with increased happiness with happiness, when other factors are controlled for. Monthly attendance in contrast does not show a significant association at the 5% level (but would at the 10% level). This would suggest that, other things being equal, breadth of arts attendance is associated with higher levels of happiness; the effect of frequency of attendance is less clear cut. This seems inconsistent-frequency of attendance might be expected to have as much of an effect as breadth of attendance and does not reflect prior findings regarding frequency of activity and happiness (e.g. Mochon et al. 2008; Wheatley and Bickerton 2017) . Attendance increases happiness by around 0.2 units, which is about the same as the happiness premium from being outside London (the region coefficients range between 0.150 and 0.275) and is slightly smaller than the effect of being separated compared to being widowed. The other variables show the expected relationships with happiness (e.g. a significant curvilinear relationship between age and happiness and general health is positively related to happiness). These results are in line with previously reported estimates. However, a different picture emerges from the quantile regression results, shown in Table 3 for model 1 and Table 4 for model 2. The same arts attendance and Tables 3 and 4 , the effect of arts attendance on happiness varies with the level of reported happiness. At the lower conditional quantile (25%), the pattern of results is similar to those obtained using OLS. Attending only one type of art event has no significant effect on happiness (compared to the base category of non-attendance); attending two or more is associated with increased happiness (although attending three types of arts event is significant only at the 10% level). At the median (50 percent quantile), none of the attendance dummies are significant, suggesting that the arts have an effect only at the lower end of the distribution of happiness. At the higher (75%) quantile, all four attendance dummies remain nonsignificant.
A similar pattern is seen when frequency is used as the arts attendance measure. Attending arts at least once a month is significantly associated with increased happiness in the lowest quantile. However, unlike when attendance is used, an effect is found in the 50% quantile; however, the regression coefficient is smaller and is significant only at the 10% level. In the 75% quantile, monthly attendance is not significant.
Discussion
The impact of hedonic consumption on happiness has received attention from researchers in psychology, economics and consumer research, and the effect of arts attendance on happiness is increasingly attracting attention. The relationships found though are largely based on standard regression models. Such methods may not fully identify effects of independent variables on dependent variables where the effect is not uniform across values of the dependent variable. This would appear to be the case with the effect of arts on happiness-rather than there being a uniform relationship between the two, an association is found at lower levels of happiness when arts engagement is measured by the number of arts events attended and at the lower end of the distribution and at the median when frequency of attendance is used.
The results presented here show a comparatively modest, but still significant, effect of arts on happiness, which accords with the results obtained by Michalos (2005) . The coefficients in the OLS regressions echo the findings presented by Wheatley and Bickerton (2017) with higher frequency of attendance being associated with greater happiness. Given the different estimation methods used (ordered probit and OLS regression), the magnitudes of the effects identified cannot be directly compared. In the quantile regression, the effects of arts attendance on happiness are somewhat more marked in the lower quantile but they decrease in the upper quantile of happiness.
The effect of arts on happiness might arise from two from two possible sources. The first is the inherent effects of arts attendance, such as pleasure and a sense of escape, as identified by McCarthy et al. (2004) . This effect need not be constant-a sense of escape may well have a smaller effect on someone who is already happy than on someone who is not. In other words, the effect may be expected to tail off. The second is that attending arts events can foster social contact, itself a determinant of happiness. Binder and Coad's (2011) results showing a decrease in the effect of social relations at higher quantiles offer a partial explanation for the arts results obtained here. Additionally, both of these mechanisms are likely to be subject to decreasing returns, particularly if such attendance is concentrated in a short space of time, resulting in 'arts fatigue'. Disaggregating the arts attendance measures to distinguish between attendances at different art forms and different attendance frequencies might help to untangle the source of the effect.
The effect of arts attendance seems to endure over time; the arts attendance measures employed here capture monthly attendance and breadth of attendance over the 12 months prior to the survey. That the breadth of attendance measures is significant would seem to suggest that the effect of the arts on happiness goes beyond mere escapism or temporary relief and may imply that it is variety of attendance which is important. This would accord with recent findings that variety of experiences is associated with increased happiness, as long as those experience are not compressed into a short span of time (e.g. Etkin and Mogilner 2016) . If anything, the immediate effects of arts attendance on happiness are likely to be larger than the effects identified here- Bryson and MacKerron's (2017) found that live arts and sports had the largest effect on happiness of any activity bar one. Future work might seek to identify whether the impact of arts activities measured retrospectively matches the order identified by Bryson and MacKerron (2017) , or whether the effect of some art forms are more long lasting than others.
Hence, there appears to be an upper limit to which happiness can be influenced by external factors, including arts. The results also suggest that there is a minimum level of attendance required before an effect on happiness is seen. Experience diary data or day reconstruction data would help in further untangling the effects of arts attendance, arts enjoyment and social engagement on happiness.
There are a few notes of caution which should be sounded regarding the interpretation of the findings presented here. As is common in studies of happiness, the results presented here cannot be taken to imply a directional causal relationship; rather a significant result should be interpreted as indicating an association between the two variables. Indeed, the direction of the relationship between arts attendance and happiness is an avenue for further study. Furthermore, the happiness measure used, whilst a standard one that conforms to OECD recommendations, is subject to the potential biases inherent in all self-reported measures. That the results presented here accord with other regression-based studies, and those using other methods suggest that such a bias may be limited. Finally, the results presented here are based on aggregate measures of attendance at arts events. Future studies might explore if or how far these findings change either across types of arts event (e.g. theatre as opposed to cinema) or by separating those which would allow for more social contact than others. 
